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(54) MANUFACTURE OF SEMICONDUCTOR INERTIA SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure a high sensitivity 
high accuracy semiconductor inertia sensor which does 
not require laser processing, which is suitable for high 
volume production, and which has low parasitic 
capacitance and has excellent interelectrode gap 
formation accuracy. 

SOLUTION: A laminate is formed which includes a 
second single crystal silicon layer 52, a second oxide film 
42, a first single crystal silicon layer 51, a first oxide film 
41, and a second silicon wafer 22. Then, the second 
single crystal silicon layer and the second oxide film are 
selectively etched and removed to form a spacer layer 
24 composed of the second single crystal silicon layer 
and the second oxide film. The first single crystal silicon 
layer is selectively etched and removed to form a 
structure including a movable electrode 26 composed of 
the second silicon wafer, first oxide film, and single 
crystal silicon, fixed electrodes 27, 28 composed of the 
single crystal silicon, and the spacer layer, and the 
structure is joined with a glass substrate 10 through the spacer layer 24. The second silicon 
wafer and the first oxide film are etched and removed in succession to configure the 
semiconductor inertia sensor 30. 
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2 1 O^aicm 1 &gHbffi& 4 1 ZB&Utt&. $2->y 
3>£x-/\2 2£ffH ->U 3>-5l-A2 1 izm 1 & 
K<bM4 1 Sr^UTgAy^tt*. S2yijn>'5l- 
/\2 2AtftSy^teStlTl\&t\ffl!lOS1 ->ya>ox- 
A2 1 ©S®£-e©±lCj£/3c;*ftTO-5lfS 1 IKKfclt4 

L-Tgll £$SH->y 3>@5 1 $rJF5fi£-r«, 0 £/cff!3-> 
-U 3>5i-A2 3 0ffiMlCSI2^K'fl:K4 2SrJKfiEf 

•5. croS3 •> y 3 >5 i-a 2 3 *s i *ga->u a 
- >ms 1 icsg2fsiK{k)i4 2*^uTiiiydfe-tt*. m 

3->ya>^x-/\2 3 0^S$:-5-CD±»CJBfi!cSnTC\ 
•5 SI 2 &8HbBt 4 2 £ £ *> lce5StXWe**ffl I xTf/r 
SOilS iCflFMBfft IsTS 2 JUtSflv U □ >Jf 5 2 £}g 
Jdt-f-5. sfS2i«Sli->y u >15 2&tfgI2->y 
x-/N2 2(D«®^^<bbfc^ /^-->^uxm 
3&&{bK4 3£jglRfl*)(CJBfiRU K O Hftt'OXy? 
f^Hc.fc^x-;/ hXy^V^fx?. ^<DSS. SB 
3&&<b«4 3*<)BfiK$+iTl^tNg|J^05lg2^S-> 
'J □ >! 5 2^X.y^>>/^$tl*. "ZO'&y y&W 
OX>y5 1 -V>KS:fflt\Tl|2^^bK4 2*X«/^>^ 
»*-T*CtlcJ:U*i JMSJ|->ya>Ji5 1 



U ^Sbfc§l2^a->ija>^5 2<tm2Slft^bS 

4 2 tfr^fSZ 2 JffgjgCDT.^— y-ll 2 4 #Jf*fiK£tl 
•5. SB3i&B${blg4 3«i*Lfct, ^-tl2 4« 

SCiii ^tSUi^U 3 >Jf 5 1 (ommizxrtyfv 
Si.lf-rt*-->?[Z&V A I ®3 5£3§iRfl*)|CJBfiJcU 
8t t S F \Z J: ^fg;ST©^14 K 5 -f X y > 

V*'rso* ctiicfcymi mK<bSS4 i ^x^^xh-y 

^iSt LTS& 1 'J a >Jf 5 1 ^SlRWlCX-yf:- 

>^$n> -5-cd«SS. « i S»K<bS4 1 ±ic*g B B B ->y 
=l>*^^-5pIS/ifS<l2 6 #?BJSSt* tl, COBll!imS2 
6 OMiJICffidMcPB^^aDltT^al > 'J a >X»^^:^ 
-«C0@S®gl2 7, 2 8««}B'js£atl*. A I H 3 5 £ 
^2->tj3>-5x-/\2 2iSg1 «>^bK 
4 1 <hRr»l«S2 6 <b-ttCD@3£«*I2 7, 2 8<b^.^ 
— tHi2 4Z&-fZm'Mt*.2 5*Pl»imS2 

Sffii oic^iaj-r^ipicx^— y-jf 2 4^bt^7 

^.S«1 0(Cfi@^^-^ o ^l\T. KOHftiffl)l7 
? 1 i'>hlCJ;ySB2->y 3>-5i-a2 2 1 f^K-fb 
K4 1 hyyitLTI^^^^t*. 
*l*T7 7H)5:<!:©iyft> hlc«tS^x>> hx 7 f 
>^XIiC F4^t*rox-y^^>hlCj;.5 > ^-fX^f 
>^?7-dT. SSl ^{bK4 1 £i5/f>^4t 
•5, d4aic«fcy^ B i->gzi>^6>/«i:-SBrSiag2 6d« 

^Sv-'J a>^bfe€.— >^(D@S%i2 7, 2 8IC^ 

snr^5^s<si o«±^ic^»ic?BfiEsnfc^* 
«ttt:>-y-3 o*^f,n-5o 
[001 5] ®3isitfEi4itm2nmmm<D¥m#-m®i 

-fe>-y-T'fcoT. **^^.s^i o±ic^2m^ B ii->y a 

>H5 2<hS|2K4 2<h/pf 1 ft.S.^-tg2 4£tf-L 
T@JS*nfc^»2 9<7>^IZBH!ia8i2 6^Wt--5. 

n*a 2 6 sut^tft 2 9 it. ^-ti-eh.^iiv' y n >^ 

6«CU. ^I®I®^2 6ttS*f:tt©«tfl ! :2 9 iZfflmZ&if 
TiRS$n^. Pll!im8i2 6litf-A3 1 , 3 1 ICfciJ 
*©W<i«t3fe»Stl. #^*g<fi1 0lC*tUTJ?«HC/«£ 
oTt\-5o tf-A3 1 ©g!lj§ai3 1 ali«t{*2 
2 9 alCfigU^O^j5XStg1 0±IC^^— y-ll 2 4 
^^UT@»$tl-5o #^*g*Sl 0±lCli&a3WI1 
2d^fi£Stl-5„ S^L/«Cl^ tf-AS^gl53 1 aS 

tf&aim<ii 2icii{igijicmaiaj,w eI ^n-5„ c<d* 

^EnT^fJcPtCtf-ASaSgSS 1 at 3 1 a-£|&£tf! 
6l4bf-A3 1,31 LTSift-r -5. ^IStimg 

2 6<t^ai«8ii 2<ora^Pi^i2;d<o>ty. 
y-r-5<fc, Biass 2 6 t^tams 1 2<Dm<Dmm^m. 

(0 0 1 6] ;*IC. *H^<DSg 2 HSiiJBflg<D¥S<*tSte 

•fe>-y-4 oosjji^jiic^orai^-s. @4ic^f«tp 



(6) 



ftfflW- 1 0- 2 7 0 7 1 4 



fc^lCfcUAu. Pt, C uteizfrZMltfttz&mom 

n^&«:«tttiittai 2&mi$.?z. ftm^ 
m<D®imj} ! &£mmz'i=n\. ii->y3>'>i-A2i 

*^St<hf -5 c £ icj; U -tcoffiMlcft 1 &&<b& 4 1 £ 
flSfiSc-f-5. ;*UTft2 «><J a>£x-A2 2£ft 1 ->'J 

□ >-?x-/\2 i icft i mmrn* i **uTtty*fe 

-tt*. ft2 v'J a>£x— /\2 2 #ft&y tiTUJS: 
iMR'Jcofti •>Ua>'5i-A2 1 ©SBi^coilcjfsfiK 
2nTt\£ft1 Sfc6M;IBi4 1 tftlC565R^W^fli*ffl 
UTfi)f£©ll$ ICWMBWUTIS 1 J*i&a~> Ua>!5 
1 £JBfirr-5. Jfc$3->iJa>Oi-/\2 3 CO (^®IC 
ft2»I${blBt4 2£JBfi£-r -5. dC0ft3->ya>£x- 
A2 3£ft1 m&§ki'V^>mS 1 (Cft28&BHbHt4 2 
«^-UTIAtJ^t>1±-5. ft3->"J a>$x-/\2 3C0S 
H*-e-CO±lZjf5fiE$tlTC\sm2S^K<bK4 2t<tt)lC 
UTBf JgCOJ?;* ICWBWg UTS 2 
*«£E-> 'J a >JB 5 2 ft 2 ^leSv y a > 

15 2&tfft2 ->'J a>£ x -/\2 2C0aB^f^Mfbb 
fc*. /t^-=>^UT«3»Kfc«4 3*aHRW(cJB 

y^^sfrp. ^cossm. m3mmtm4 3#Bi$,2 
tiTum>aw©ss 2 U a >« 5 2 #x 

^l«ft*tl*. ^COfg^yi^coxyf^^^Mox 
ft2feMftK4 2*xy^>y»*^cti=«tyjBi 

y a >ji 5 1 tmm u ssa i^m 2 j*«5-> 
y a >m 5 2 i « 2 jMKftK 4 2 <t 2 emit© 

T.'S— b-Jf 2 4A««**tl*. *3MttfcK4 3£Bfc* 
bfc&, X^-ltS 2 4 £#frft 1 JM$A-> ua>M5 
1 <Z>m.WlZX/ty* V A I 

Tcos^tth*^-i'x>y5 1 >y$:fife). ctuctyfti & 

B<blt4 1 *lyf ^ hy^it UTS 1 ilggyij 3 

>B5 i tfjgJKWlcxy^^sft, ^cotSS. RIM 

K^4 1 ±lcm^S-> "J a >J&>£fc.5pJt!|^I 26# 

"T*g 0 e a yU3>^e.^«sft2 9;Wf$fi£S*l-5. A I 
i3 5^Lfc^ ft2->'J 3>9x-/\2 2i$l 

* mmtm4 ^ fsjW)mm2 6<t##2 9 tx^-y-i2 

4$WrS«jg{*2 5^pISjjmS2 6AW^^S«1 0 
COfctttHSil 2 ic«iS)-r-5«fc5lc^^— y-Jl2 4$-i>U 
Ttf^SlEl 0 Hl>T\ KOH6i* 

coxy5 1 + , >hlcJ:yft2->ya>'5x-/\2 2£fti 

&K<b«4 1 £xy3v* h->^ , S<i:L,TX'y5 L >^£ 
^T7'y&&<fc*(DXy3 : -y> hlC^-S^Xy h 
xs/5=->^XliC F 4^: if cox Mc«fc<5 K^-f 

lyf^^ffox. m^mm<m4 1 *x<>^>^ 
^•rs. cniCct y ^iss-> y a >^e>/«c-5pii6fi® 2 
e aumagv/ y a >«»6a:**M» 2 9 icBsn-c&ajs 

«1 2IC«AUT»»IC«tfaftfc*i^«ls-fe>-}M 



o^en-5. 

[001 7 ] 05 0 6 lift 3 ft£J£tt4>¥«*HI19: 

t>W*oT. ^7^Ifi1 0±Cft2J»^S->ya 
>I5 2<fcft2Bg4 2 t^&tt*^.^— y-Jl 2 4£:frU 
T@S$tl7i@Sm@2 7&tf2 8C0BJlCWX«itC0— 

ttcopiEmn 26, 26 &irr*. ?ru*a-2 6 . @^ 

«®2 7&tf 2 8li. -5-tl-en^Svy 3>^&ft 
U. «S2 6 <t«ffi2 7&tf®&2 6 <hmffi2 8 0£l\ 

c«si-r*»»*q»«icjEfiji*n*. nr»««2 e, 2 

6 it. a^«cot;-A3 1 , 3 1 ICfcy-tcowsgj^ft 
£tt. tf^XSISl OlCttLTSftlCteoTON-S,, tf- 
A3 1 COS^3J3 1 ali;tf^*glSl 0±C>I1— PJ| 
2 4t^l,XHtSh*. #^*&;ffi1 0±lc(i^ttm 
i1 2#JBfiK3ft*. HSUftUSt, t-AS«Sl5 3 1 

a. ass^2 7^2 8, «idamai 2(c(i®sijics 

«E««««:Stl, @SSSI2 7 SO: 2 8 (C3S;JiEmJE«:En 

■5. cico^^titt-fev-y-s orii. 5Ti6m«i2 6, 2 

6 lC«UTt-ASS^a53 1 at 3 1 a 
<hUTft2g*<ftffl-r-5<!:. BIS)«g2 6, 2 6lcay 

^ y *>&&CTz.<D<p,bi&<D® <■) izm y s»^igc l-t 
ftfi-r*. cco^ffl^coor»«g2 6 t^ajss i 2 1 

*• 

[0 0 1 8] JfclC, *»WC0ft 3 HJS3fJ^C0*^#ffltt 
■fe>-y-5 OcolSit^jSlcoiNTiE^-S. S5(c^-TJ;5 
(c. ft-rft2HJisjf5ftli:|5l)tilc^7 7 > S«l 0±lC7./t 

•>*y>£>\ K^s^t'iCcty au, pt, cuftt' 
^ejstfnfc^cojiiKxi^^^aimgi 2^mmt 
•5. ft 1 mmmm<Dmmymtmmzfn.\. m 1 
->ya>C7 X -/\2 1 £&&fciT£c < hfc e fcy-£coiaq® 
(eft 1 ^<bK4 1 ;^i>-eft 2 ~> y a >o 

x-/N2 24^i ->ya^^x-/\2 1 icft 1 mrnim 

4 1 «r^LTBi!5y^t>-t+-S. ft 2 -> y a >-i?X-/\ 2 2 

#&y^to£ftT(,\/j:<,\ffliJcoft i ->ya>^x-y\2 1 

CO^®$:-e■C0±lCJ^$fijt^>lT^^■Sft 1 ftfc&'fbBI 4 1 ift 

(c?sssr/p®flT*ffl i \Tflif scon $ icw mmm uxft 
i ^fes-> y a >m s i ^ jfjfisr-s. * t^m 3 -> y a > 

■5x-/\2 3C0^®ICft2S^^bK4 2^Jf$figr-5. Z\ 

coft3->ya>^x-/\2 3£fti *jg B %->y a>S5 
1 left 2 &8{b« 4 2 utia y £*>i+.g,. ft 3 -> y 

a>>5x-/\2 3co^S*^-co±(c?Bfii(;$nTt\^ft2 
glK<bK4 2 <!:<!: t)lCig5Sc7;WBflJ$ffll\TBlfSC0JS 

5 ICWBiJWE bTft 2 ^Jg a B B -> y a >g 5 2 £7Bf£ir 

•5. ft 2 *JSH-> y a >^ 5 2 atxft 2 -> y a x- 

/\2 2C0^®*|Sfti${bUfc^ A^-X>^LTft3fgi 

mitrn^ 3 &MiRmzitif£Lfii'ik. KOH^t-cox->^ 

•V> hCiSOly hX.>^>^^5. -t-cO^S. ft 
3^K-fbK4 3A<JBfiJc$nTt^*C\gp-«-C0ft2 mts&,-> 
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<3X-y^*>h£fflOT3S2giSM;Jg4 2&I^f>^ 

&5Sr 3 c <h ic«t y ffi i -> y a >M 5 1 

u mm L/tm 2 Jtusj&i/ u =1 >/■ 5 2 tig 2 &K<t& 

4 2t*»&>S:-5 2li«Jg©^^— y-Jf2 4 jWlg/SSft . 

dfeifi i *es-> y □ >m 5 1 rossic^/ty* y ><y 

>y[Ccfcy A I S3 5 fcjtliRttlCJEfdcU 
181 \T S F (C«fc -5fl£ST(DS^14 K 7 -f x > 

^ffp. cnicfc'jii mmm* 1 *x 7 ^h> 

:/Jf£UTS&1 JJM£Ji->'j:3>Jl5 1 StSJRWlCXy? 

mi Mtt<bM4 1 ±ICJM6H5/»J 
a>^6>fc*^®)11&2 6#Jgfi)c;*tu C€>njfi)ig<g2 

-**D@£fiisi2 7, 2 8A<?i5fi5c^n*. A I JI 3 5 £ 
BfcSiUfcSL lg2->U3>^X-/\2 2 <fcSf?1 iftgHbSS 
4 1 t*J8)n&2 6t-*JC0@SS@2 7, 2 8iX^ 

— y-Ji 2 4 *w-r-5«it# 2 5 zoimnm 2 6 

StiM ow&ittWIi 2(c«(S]-r-SJ:plc^^— b-S2 

4^LT*7^1fi1 0 |cP§@Jg^-f-5o J£UT, K 
O H^i:©X -y^* > h (C«fc y ff? 2 "> "J =1 >£X-/\ 2 

2 £311 JMMbM4 1 *X7^hy^ii:UTx^f 
>tn&&T -5. ;^t\-C7->^/j:<i:©x.>^^> hlc<fc^ 
9x>y Kx-y^>^xiiC F4^:<h*(DX^^+>hlCct 
S^-fX^fV^ffoT, $1Mftl4 1 £X-.y 

^y^sf ^„ cnic=t y j*£s->y □ >#e>&&*j 

7.28 iC^S+lT^tU^ffi 1 2 IC«(S) UTSSllCfSj 
[0 0 1 9] 

— tf*PXlcJ;^¥^W«tt-fe>-y-<D!e;£<!:S/j:y, *R 



ftSytt£ (sticking) S!f5££i;-r. &aJSH-*>-> U xi 
«>, LISAS' Uxi>*ftHJj<fc|t^T««ttWtt(CflMx 

[HI ] 0 2<DA-Ai^ggBICffiS-r'5*^<Omi H 

[0 2] *56H8©ai1 HJfgJBJgW^SSflcatt^y-y-O!)^ 

[0 3 ] *56f!ge>j£ 2 3ll56JE)?§CD¥ig#1S1l-fe: >-y-co^. 
IMHftH. 

[0 4] 0 3 ©B-BillggaSlCffi^f %*¥tW<D&2n 

0. 

[0 5] m6<z>c-cmmmizmt!kT&*&w<Dm3m: 
0. 

[0 6] *¥£W(Dm3nmmm<D*mtz®vii-t>y-<DH 

1 0 

1 2 &ttmti 

2 1 Si ->yrj>«5x-/\ 
2 2 »2'->!)a>!)i-/\ 
2 3 l3->ij3>5i-/\ 

2 4 x^--y-n 

2 5 

2 6 pi»imSi 

2 7, 2 8 — fctOg^ti 

30. 4 0. 50 ¥g<*«tt-fe>-y- 

4 1 S1I 

42 m2m 

5 1 sn J*U£A->y=i>Ji 
5 2 S2*^s->yxi>ii 
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nx^y / / / A 10 w**® 

V / / / /\ 12 tttittfi 

\ ' 21 *ii/«;3>->x»A 
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